Introduction
Our ability to form expectations about the desirability or value of impending events underlies much of our emotion and behavior. In fact, two broad functions are crucially subserved by the formation of such expectations. On the one hand, expectations guide our immediate behavior, allowing us to pursue goals and avoid potential harm. On the other hand, expectations can be compared with actual outcomes to facilitate learning so that future behavior can become more adaptive. Both of these functions require that information about expected outcomes be maintained in memory so that it can be compared and integrated with information about internal state and current goals. Such an integrative process generates a signal that we will refer to as an outcome expectancy, a term long-used by learning theorists to refer to an internal representation of the consequences likely to follow a specific act [1] . The disruption of such a signal would be expected to create a myriad of difficulties, in the ability both to make adaptive decisions and to learn from negative consequences of decisions. In this review, we first describe recent evidence that the orbitofrontal cortex (OFC) plays a crucial role in the generation and use of outcome expectancies. Subsequently, we will discuss recent evidence that the maladaptive decisions that characterize drug addiction reflect, in part, a disruption of this signal as a result of drug-induced changes in the OFC and related brain areas.
Neural activity in the OFC and OFC-dependent behavior reflect a crucial role of the OFC in the generation of outcome expectancies The ability to maintain information so that it can be manipulated, integrated with other information and then used to guide behavior has been variously described as working, scratchpad or representational memory, and it depends crucially on the prefrontal cortex [2] . Within the prefrontal cortex, the OFC, by its connections with limbic areas, is uniquely positioned to enable associative information regarding outcomes or consequences to access representational memory (Box 1). Indeed a growing number of studies suggest that a neural correlate of the expected value of outcomes is present and perhaps generated in the OFC. For example, human neuroimaging studies show that blood flow changes in the OFC during anticipation of expected outcomes and also when the value of an expected outcome is modified or not delivered [3] [4] [5] [6] . This activation appears to reflect the incentive value of these items and is observed when that information is being used to guide decisions [7] . These results suggest that neurons in the OFC increase activity when such information is processed. Accordingly, neural activity in the OFC that precedes predicted rewards or punishments increases, typically reflecting the incentive values of these outcomes [8] [9] [10] [11] . For example, when monkeys are presented with visual cues paired with differently preferred rewards, neurons in the OFC fire selectively according to whether the anticipated outcome is the preferred or non-preferred reward within that trial block [10] . Moreover, Roesch and Olson [11] have recently demonstrated that firing in the OFC tracks several other specific metrics of outcome value. For example, neurons fire differently for a reward depending on its expected size, the anticipated time required to obtain it and the possible aversive consequences associated with inappropriate behavior [11, 12] .
Such anticipatory activity appears to be a common feature of firing activity in the OFC across many tasks in which events occur in a sequential, and thus predictable, order (Box 2). Importantly, however, these selective responses can be observed in the absence of any signaling cues, and they are acquired as animals learn that particular cues predict a specific outcome. In other words, this selective activity represents the expectation of an animal, based on experience, of likely outcomes.
